In this report, benefits (preventing neural tube defects and folate deficiency), risks (masking vitamin B 12 deficiency), and uncertain effects (risk of colon cancer) of folic acid supplementation and fortification have been weighted. On the basis of the available evidence, the Health Council of the Netherlands advises the Dutch government to improve the use of folic acid approximately at the time of conception by increased education and the implementation of preconception care. It further recommends considering fortifying staple foods, provided that voluntary fortification of specific foods is banned, as otherwise children are at risk of having an excessively high intake of folic acid. Policy making in relation to fortification should take into account all possible health effects, even if the evidence is not strong.
Background
The Dutch Minister of Health, Welfare and Sport has asked the Health Council of the Netherlands to advice it on optimal folate intake and best policies to achieve this (Health Council of the Netherlands, 2008) .
Folate intake in the Netherlands
Since 1996 the number of women who, with the desire to become pregnant, take additional folic acid according to the guidelines has risen from 5% to 36% (de Walle and de Jongvan den Berg, 2002 Berg, , 2007 . Over the past 10 years, there has also been a reduction in the number of fetuses with neural tube defects from almost 10 per 10 000 births to approximately 6 per 10 000 births (EUROCAT Northern Netherlands, 2007) . Nevertheless, the percentage of women who take the recommended additional folic acid approximately at the time of conception remains too low to achieve the full potential health benefits: at least three-quarters of women with a non-Dutch background or those with a lower level of education and approximately half of higher educated women with a Dutch background do not take any periconceptual folic acid supplement, or start too late (de Walle and de Jong-van den Berg, 2002; Jansen et al., 2006) .
Research into food consumption suggests that the folate intake in approximately half of all Dutch adults is excessively low (Waijers et al., 2006) . However, the limited biochemical research available into folate status reveals less dramatic figures: the folate status may be suboptimal in 8-25% of adults and elderly .
Ways to improve the Dutch folate intake
Starting point is that supplementation or fortification should yield a clinical benefit. As it remains unclear whether the suboptimal folate status among Dutch adults actually causes health problems, there is no reason to improve folate intake in the general population through food fortification or through supplementation. However, both policy measures deliver a clinical benefit to women of childbearing age in terms of lowering the risk of a child with a neural tube defect.
The Health Council, therefore, recommends the Dutch government to structurally increase education on folic acid use and implement preconception care especially targeting women with a non-Dutch background or with a low level of education.
It will be a long time before these measures increase the periconceptual use of folic acid supplements, particularly among women of non-Dutch origin or those with a low level of education. In addition, these measures will not reach women with unplanned pregnancies (9-15% of all pregnancies in the Netherlands). For this reason, the Health Council advices the government to consider fortifying staple foods with folic acid so that women are ensured a basic level of folic acid intake approximately at the time of conception. As fortification does not provide the full requirement, use of folic acid supplements approximately at the time of conception remains warranted.
For example, the folic acid intake of women can be increased by an average of 100 mg of folic acid per day through fortification of bread and bread substitutes with 150 mg of folic acid per 100 g of flour after preparation (Verkaik- Kloosterman et al., 2007) . The available evidence shows that this level of fortification is acceptable, providing fortification of specific food products is discontinued to avoid children ingesting too much folic acid.
Children are at the greatest risk of exceeding the safe upper level. There is very little research into the potential health risks of folic acid in children. It has also been suggested that in adults very high doses of folic acid may promote the development of cancer. Policy making in relation to fortification should take into account all possible effects, even if the evidence is not strong (Table 1) . In the meantime, the Health Council advices the government to increase its control over voluntary fortification of food products through discussions with the manufacturers. It is also possible to make the labeling clearer on foods, which have been voluntarily fortified with folic acid so that these can be recommended to women of childbearing age.
Finally, the Health Council recommends the government to monitor the effect of the chosen policy on the intake of folate and folic acid, as well as the risk of neural tube defects, the masking of vitamin B 12 deficiency, and the incidence of colon cancer and other relevant diseases, such as cardiovascular disease.
